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Tre Meera Manage net Sewoe (VMS) cortractes MBC Apphec Envrorrnertal Sciences to 
s0Gress Concerns Tt Me Curnwiiwe effects Of Of Bnd gas Gevelon™met acivies © me Pactic 
Outer Cortimerta’ Smet (POCS) region may here a” sOverse mmpact on he Oetewn and radnons 
mgranon rotes Of fe gray etele (fF ectrictius robustus) 


The Study 5 OXyeclwes were |) tO COmduc! s Mersture review Of gray whale migratory Demewnr 
64°C 2) 10 Monto gray ewe Demewcr anc Ostermne he Gatance Mey travel form shore Oefore anc 
ete place™mert of an OCS production piatiorm im the northern Serts Mare Basm The first tecera! 
Of BNC gas producing platior™ (suhus) @ planned for matalation © Lease Block P-408 153 km 
OMsnore Port Sa Serta Barbara Courty Calforma Due to indetinte Gelays for piatior™ instalation 
he Study CesigQn was MOCMeC tO MClUCe Oy Dre-platior™ installation studes 


PUDISNEC And UNDUDISMEC IMeraure On gray whale Natural Mustory Biong Ihe migratory pathway 
between Aiasta anc Baa Calforne was revewed Over 100 references were summarized to provide 
8 general SynOpSs Of POpvialiON estimates mugratory Dehewor and ecological information which 
is provided as Section | » hs report 


Figts StuGes were CONdUCIE? Curing the BOUTNDOUNC rmugration in January 1987 end during the 
NOFIMDOUNS mugration m Apr-May 1986 MarchApri 1987 and March Apri 1988 Most sera 
Observations were Conducted slong monthsoulh transects from 32 « 32 km offshore shore 
Observations were Conducted from Porn Sal and Mussel Port 


Aerial transects were flown im @ Singie-engine Mghwing arcrat These surveys provided Gata 
on the numbers and course Neacings Of whales im the Offshore portion of the study area outside 
‘Ne viewing range Of shorevuesed observers Observers on shore used binoculars and surveying 
equipmert (twodoltes) to record gray whale Defevior and track thew movernerts Raw Gata were 
analyzed 10 estimate abundances the with of the migratory Corndor direction of movement. Give 
uration Fe@SDWatON (Mes aNd SOC@! aNd SUTTACe active Denewviors Curing each Survey and Mmugratory 
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RESULTS 
GRAY WHALE ABUNDANCE ANO MIGRATION TIMING 


The majority of the 21 000 gray whales that migrate annually between summer feeding grounds 
in the Arctic and winter Calving lagoons in Baya Calforma are expected to pass through the inner 
Sarta Maria Basin some through Lease Block P409 Gray whales probably occur in the area for 
@ least Sm Mortns between December anc May of each year 
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SoumOou's Grey eles Be Expected tO CcOy Setween DeceTbe anc February et pee 
weTORS © M™OJeTwETy Almoug? prewous COSevEIOS Mave GoouTeTEC leT™DOTe pulses Cf 
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mipeioyy petocs Thee & ao Moreesing evidence Mat Witer™ coves @e bom noth of te 
Servs Mere Baer Ouring Me souTOours mugration fight soulOourd Cow/Calf pars were COOnerved 


extends Ofshore to & east 33 &™ Over he Comtimerta slope & wate Gepins of 200 to 400 ™ Most 


be in the wicrwty of the platiorm However between Port Sa and the Sarta Mare Rover tere 
the potertial for shorter stress to Cow/Calf pars f pipeline Construction § COnducted Guring the 
Prase B migration 


Gray whale migration paterns im the Study eres appea to be nfvenced by coasta 
physiograpty anc bathymetry Both soutmOound and northbound non. ow/Caives migrate offshore 
@Nnd across local embayments as f following Geptn contours Nortinbound non.cow/Ccaive’s traveled 
about 3 km closer to shore than SOuINDOUNC NON.CcOw/Calves affhough Ihe seaward lients of the two 
migration Corridors were similar 


Most northbound Cow/Calf paws follow the Coastine generally within 2 km of shore afthough 
some travel the offshore paltwey of non-cow/Caives Most non-cow/caf pods were seen during 
OP snore during DORN the BOUINDOUNG aNd the nomNbound Phase A migrations 


Craracteristics of the gray whale migration at Port Sai were compared to those at the Channel 
islands National Marine Sanctuary and siong the certral Califorme coastine at Granne Canyon and 
Yarmee Port Afthough Gifferent field techrwques and the timing of the studies may neve affected 
the comparison two general paterns emerged 


The density of Doth non-cow/Caives and COw/Caives (a8 Oetermined in serial surveys) in the 
open waters of the Santa Maria Basin of Port Sai were similar to the Genstty of non-cow/caives 
in Open waters around Ihe Channe! islands However greater densities of Cow/Calves were Observed 
in nearshore waters of the Channe! islands than in ihe open waters or Channels between the siands 
Recent evidence indicates that some southbound cow/caives “stack up’ in the nearshore of the 
Cranne! isiands waters before moving south twrough the Southern California Bight 
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Seimming Speecs 


Notibow’ gay whales genealy Weve Stowe Men sovlbound gay eteles anc Mey 
apperetly ecosleste Mer cle Of Weve! as Mey Move Nom The Slower cate ih He Southern pet 
of the range May resut trom Demevin’ SUCh @8 NuTSINg Bd Mating 


Previous Studes slong te Pactic Coast neve mocated at soulDound gray whales Sern « 
5 to 10 eryhr tere appears to De lite varation between Gaytrne anc rightirne rates Al Port Sa 


The Giving and sutacing paterns of gray whales nee Port Sai mciuded 1) @ long Gwe (>' 0 
mur) followed by several Ges less than 10 min 2) regular long Gwes > 10 min. and 3) rreguie 
Oo unpaterned Ges Botn soutnbound and nortntvound whales extibeed these peterns 


Southbound "On-cow/caives averaged 05 min for shor Gwe times (<10 min) 40 min for 
Gives between | anc 10 mn and 25 min for al Gwes combined Cow/cal pars extnted slightly 


shore average Gives im all three Categories 


The Give Guration of sOutnbound gray whales was inversely Correlated to pod size and the Gwe 
times of single whales were significantly longer than Mose of pods of two oF more ernimaes 
However ths may be an anifact Of sampling Since there was seldom any way to Mertity indwiduals 
im @ pod 


The Give Curation of norhbound non-cow Calves was ais0 inversely Correlated wiih pod size 
and the dive times of single arwnals were a's0 significantly longer than those of pods comaining 
two OF more arwnais Nortnbound non-cow/caives averaged 0 5 mun for shor Gives 40 min for long 
Ges, and 24 min for af Gwes 


Cow/cal paws exhibited longer shor dives (0 5 min), shorter long Gives (3.2 min) and shorter 


Overall Give times (2 4 min) than non-cow/cal pars These Giferences may refiect @ defensive 
mecharnis™ tO @vOrld Getection by predators or the inability of calves to make long Gives 


Respiration Rates 


Southbound Non .cOw/Calves averaged 2! 3 Diows/t and southbound cow/caives averaged 18 5 
biows/ty These rates are Comparable to those of southbound arwnais near Soberanes Port in 
certral Calfforrma 


The Study area 6 generally solated from spor and Comercial fistwng use Consequently the 
number of immeractions Detween whales and vessels was low During Ihe southbound migration. 
the speeds of two pods were reduced and the Giving Dehevior and pattern of @ thd was erratic 


Juvenile gray whales and Cow/Calf pairs were seen traveling near the sur rome in Company with 
bottlenose Golptns on three occasions On another occasion 8 COw/Cal par apparently avowed 
Getection by @ pod of Kiler whales by “snorkeling” (6 swimming a the surface wih only shor, 
shallow Gives exhalation spout seldom visible) near the su zone 
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in ight Of Concern hat Of anc gas evelopment m the OCS may sOversely lmpact Me Deter 
arc mugration route Of he gray eee (sctrctius rotweths) Me furec ve 
whale Demevin anc mugration cormdors OMshore Port Se Serta Barbers Courty Calforma Port 


The resuts Of aerial Observations indicated that the migratory Corridor of Port Sai was a eas" 
33 erm wide Dut that most (over 73%) whales passed wittwr 24 km Of Shore im water Cepins Of less 
than 200 ™ Most non.cow ca” pods were seen Curing March end cow/cal pars Guring Apri anc 
May Mean poo sie moreasec wih Ostance Ofsmore Guring Dorm ihe souftbound and the 
NOMNDOUNG Pnase A migrations ff instalied at Ihe proposed location 15 am Offshore piatiorm Juhus 
would be | to 3 em east (.@ imsmore) of the Cerner of Ihe norinbound migratory corndor and about 
1 hn west (\e@ see ord) of Ihe certer of Ihe soulnbound migratory Corridor 


Gray whale migration pattems in Me Study ares appear to be Mivenced by conna 
physiography and bathymetry Southbound and northbound non.cow/calves migrate futher offshore 
than cow/caf pairs and cross local embaymernts as f following depth comtours Northbound non 
COw/Calves traveled abou 3 &™ Closer to shore than soutmbound non-cow/Caives afimough the 
seaward lrnts of Ihe two migration COrndors were sirnwiar 


At Port Sa southbound non.cow/caives everaged 72 km/h whereas northbound non 
Cow/Calves averaged 5) km/h Cow/Calf paws everaged about 50 kryty Previous stuches slong 
the Paciic Coast incicated that southbound gray whales swirn at 5 to 10 mrny/ty wih ite Giference 
between Gay anc rigtt aes 


Owing/suttacing patterns of gray whales near Port Sai included |) one tong Give atternating 
wth several shor Oves 2) reguia’ long Gives and 3) rreguiar or unpaterned dves Southbound 
non.cow/caives averaged 0 5 min for shor dives 40 min for long Gives and 25 min for af Gives 
combined Cow/cal pews averaged shore dives in af Categores The duration of dives by single 
SOUINDOUND and NorInbound whales were longer than by pods of two or more Northbound non 
COw/Calves everaged 0 5 min for shor Gives 40 mn for long Gives and 24 min for af Gives 
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Tre Eamern Pactic papvator of gray etaues (ie “Calforna gray eta) appears to be Me law of eter 
wore Pree Getic popuatons "he gray em ale Mas UTOergO Num erOul NOTMenNOMTe Changes © me pan’ 
Out today § @ generaly acceptec Mr f @ propery cated fsotrotius robvete (Lieborg 186° fF a he 
same Spe0es HNOe” fon ne Wemen Pactic (he Korean stock) © he Wemen Ateric anc fom tonem 
found " Evrape (Barnes anc McLeod 1884 


Tre Wertern Atlantic pOpUIEHOn © generally Dekeved IO Neve gore @xtinc! Severs Nuncrec years ago 
(Mead anc Mache! 1984) by he mntus Of Me Korean stock & protienatca The ast mowoue of 
Korean st0ck was Moug’t to Neve Deen taken mm 1833 (Mauve 185') Noweve additonal apecrnens wee 
tamer 1042 1959 anc 1968 (Bowen 1974) Negatwe resuts Of Dertone searches for gray etaes © 1870 
to 1872 ec Rowen (1974) to conclude that he last wee whales Captured were strays from Mme Calforne 
Mock and at he Korean sock was eine’ However Browne! anc Orwn (1877) Gapuwted Bowens 
COMCIUBIONS BNO reponed Ihe capture Of a eas’ 67 gray ehsies between 1948 anc 1886 anc sgrtings © 
1968 anc 1974 they Deheve he Korean Stock St @xets afhoug? im Gangerously low numbers 


Tre Callforme gray whale © probably Dest enown for fs annual mgraton Each year the mayjorty of me 
POpUIEHON mugrates trom feeding grounds ™ archc Seas IO Mating and Cawing grounds in COmsta lagoons 
Oo Baye Californie anc the Gul of Calforne anc back agen (Figure |) The total roundt@ Getence of 
appromrnatety 12 G00 brn (7 456 miles) @ the longest any Marne OF teresting mamena @ known to reve 
On 8 regula’ Dass 


From November throug” Md surne Most gray whales are m transt trom the Arctic to Memco newng 
te? the Bering Sea trough Urwnat Pass Detween late October anc January (Braman 18845) Mos! gray 
whales spend @ leas paw of January and February Of each year im ihe lagoons anc coaste! waters of Baye 
Calforma anc the Gul of Calfforma where Calving and mating Dut very relatively ite feeding lates piace 
(Norris ef a 1983) Howeve @ smal fraction of the total papwianon Overwirters of Brinn Coturntae (Daring 
1984) Wastungion Oregon and Northern Calforme (Pace anc Wornan 1871) OF Vancouver isiand 35 to 
SS gray whales are resident Guing Ihe BUTTE Morne (Daring 1884) and ndwiduelrs Neve beer Cente 
ee ee Ovservatons of hese whales ncioate that whe 17% were 
Orly S08" One year, rmurned for more then one year @ few for as mary os elt years 


in northern Calfforma smal ‘uTmering’ pods of 6 to 6 indwiduals Neve been observed nea 5S! George 
Ree (offshore Crescert Cry) nea Patrick s Port a the mouth of the Gamath River anc acacert to he 
Feraton wands Al S! George Ree’ ihe migration patern was one Of whales congregating unt! large 
Groups were formed anc a! arwnals continued south together (Dory ef a 198)a) 


The Northbound mugration consists of two pulses or phases Prase A (Poole 1884) GCOUrs prvmnarity in 
February and March im cernta Callforme and imoludes 8uD-eduis males and non.-mothe cows Pnase 8 
ee ee a 


Because of hese pulses Northbound gray whales are seen from any pertiouiar place over @ longer 
Penrod Of time than BOUINOOUNC annals The apparent longer mugration tne @ aio @ function of the whales 
GMerertia arwvals a and Cepaturs from Menco a8 wel as OMerences im average swrmTing Bpeeds Cray 
whales Jo not migrate im mass im ether Grection Nowever and therefore im the southern portions of thew 
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be verfiec Dy sere surveys OF perhaps form @ fee 
ator” a 8 mance hor shore 
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ore Me Comical part © he OT OOS MEO” S88 PrevOusy MOug’t 0 have 8 OataT OPEC (Out 
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Berwee 1946 anc (HO || Sorebesed surveys were Made Dy MUODS a Ces & Le JOle aw Dy 
Geno @ Us Jom oe Port Lome wake 1668 Groowe 1990 Rice 1881) Pee more Gewese wow 
Com@ucted & Port Lome Deteeer 1867.1868 anc 1876 1877 (Roe anc Wore uput! af Chad mm Rely 
18 AS 8 ent Of Mese Surveys | was “eelres Pat ~ery eo ees Dens Mose Stet OU Of wee for lan 
(ce 18605) possmy Decause Me OFshore Glands © sOutter™ Calor atract etaes (Genore 'S7R There 
©8s a0 evderce Mat Me propor etn grate Ofstore malt be moreserg pean because Of 
roreasec “earwtore Dow rat 


Aratyes Of Oma otfarec fom Port Lome © years © etHC wEy was gereraly good anc 
Surveyt COTpMMe «6 mchcated hat he gray eae DODUMTION MOreaBeC ADGrOErmamte) ('% pe yea betwee 
1952 arc 1957 (Girore 198) Popuaton estrnates fo Me 1952 195) 19% 1955 anc 19% 1957 


wath ano human actwty and no Offshore seus On the Dass of these shore Censuses Feilly ef a (198) 
estrnated hat he gray whale population Wo" sesed form 10 414 m 187) 1872 to 17.577 Km 19TR 1980 (F gure 
2) Toe epreserts an annual Morense Of 2 9% Over he Study Period « tate which woud be 3 7H% Ff he 
Sows subestonce femery Gc not ens! 


Or the base of 8 para court of southbound @ Yarwee Port m Morterey Courty Adams 
(1968) esteemed he population of gray whales a imndwiduels Exrapoiaton of earke Courts by 
Girmore (1960) anc Moe (1961) would Neve gwen an estenate of 12 600 arwnals 1966-1967 whereas 
MUDOS and Mubbs (1867) estate hat Ihe population remained unchanged # abou 2000 since 1954 
As wth othe analyses Aca « actual COUTTS were achusted Upwards for night passages Gaylgrt passages 
when NO MOnfOnng was Gow tor Offshore passage However Adams Counted whales Only about ) 
hours per day On Gays when viewing CONDOMS were good which might Neve led lo the relatively high 


On the base Of shore Courts # Doth Port Lome and Yarkee Port Rice and Wornan (187!) calculated 
@” uppe wnt for he gray whale population of 13.000 im 1967. 1868 Ther estrnated upper lent of 12 000 
fcr e 1988-1870 sovtMmound mugraton was based upon Courts made ory a Yankee Porn 


Using he methods of Reity of a (1983) Bremice of a (1885) estimated ihe gray whale population 
paseng he Grante Canyon ste & appromrnatetly 18477 ~ 1984 1685 Bremwick anc Datinern (1086) 
to De 14658 mm 1885-1086 an estimate etch Gi not include @ Correction for 


of the gray whale popviation was ottamed @# Grante Canyon (Morterey 


The 
Courty Calftorra) Dy Bremwict ef a (1988) Guring the 1987 1988 southbound migration Pared sightings 
Dy INGependert CORervers were USEC [© STE wiewinG error anc aera! Wransects were flown to estabie? 
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Figure 2 Poputetion cotimates of the Californie etect of grey ahetes fom 166748 te 187S-60 ath Os 
certaernne we vee "Med tne © het CEpEnenhe ‘ey Seem amg ed by ve ewes ere Mei, 0 6 88 


the whales Offshore Cietrifution Ther pretrwnary estrenate was 2) 1 ') mowouel wf? @ standard ero of 
te 


in 1877 Rugh anc Brana (1878) conducted @ pict Census of he BOutMGOUNS mugration a Urwnar Pans 
and Pugh (1984) reported the resuts of surveys Of Ihe sOumnGOund mugration a Unenae Pass © 1878 anc 
1979 Using Standard extrapolations anc selecting 1878 as Ihe primary Census yea Aug? estrnated ihe gray 
onale popiatON a 16 S278 iIncwouars That estroge assumed har efweies reve ihe same speed # gry 
as Guring he Gay f whales slow down as has Deer specuiated the estate may be TS high 


The SOVINDOUNC Mugration was monfored # Yaquine Mead Oregon from 1878 to 1880 by Merzing anc 
Mane (1084) Ther estrnates of he gray whale population m 1GRO ranged trom 12 627 to 2) 84 ndwuen 
Cepending on the correction factors used 


Mal ef @ (1877) conducted # shorebesed survey Of NorInbouwn gray efalies a Urwnat Pass mh 1876 
Stuches from ths northern location are Comphoated by the fact hat he noritwerd mugration takes as long 
as fou Morne and would require that much tne in the fiek! to Moke he etre mgration Because here 
@ Ore Molenert westhe @ ve ste han futhe Bout extrapolations to ge BcOurm=e estrnates ae more 
tenuous 


On the base of abo fou monine of monforing Messing (1683) estrnmec har 14 146 gray whales 
ortered ihe Bering See Mwough Urwnat Pass 108) Ther estrnate aeeuned equal Gay and mgt leveling 
rm@es Of was fot Corrected for whales wfc may heve passed before oO ate he perc of study 
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Pooe °0 conmeed Te orhers Nt” for seer amor @ Port Peom Bence © cerns 
Calter~a © "ED anc °S8' “a emranes oO he Oe ete popu” eee (1S "7 6 1S aw M140 
2) ewe COTES (Oo eee penerG & NYT ew too & Of! lO De see” as ee! as to Clee we 
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Remy (086) tats 2) sew CeOneL8e Oo he gay ote Broce FL mh Mer Mencan Caving anc mang 
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POO” a8 Or ye eTteres Me Mud) aoe oN ef foro” ‘es sree) fT Me factor oO aww 
one? 88 Ur Cerwme me leme Me aeons” Danses Ove eR? wee COMMONS etc” se” Me wamur, 


Rey (1984) suggests har he estemaes fom aer@ Surveys Of Ihe erte range af probaty tom bu 
ae shorebesec Courts Tugtt be hgh Mating @ varety Of achuerments and COrrectons Ne estrmamec mar 
he tote pOpwiahor swe © 1880 was Detween 14 300 f ehaies Move MOre Slowly a ight han mm Gayle 


shore and 7O% were wither 815 —™ of shore Severty wee percent Of hose passing wit SO ™ of shore 
were oma! O yearlings whereas 77% of hose further than 100 ™ fom shore . 
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A serves Far 8h anc ercibased surveys (Comegher ent Braver 18 Bugr enw Barer 1879 
Bearer '877 Braren ow 187") Derween TETS ane 188) ter’ to COrfe™ Mt BODO gray ores 
eave me Bering See ve Urwnae Pass ane toflow @ come route Prougnoy Mme Gul of Amere Beaman 
1W84e, Rug? (1884 eponed Mar Me BOUMOOU Te MQrEO” wes largely ef 27 ee of me Boum Com 
Oo Urwenws gland Brveggenar ee ('S8" obmerved Mar sO maun’ gray efeles ‘Sle Nonged hewee” 
Uw at Paes anc Locket Blane ane peated Mar Me ™anrmwed Mer have © shatoe ame 


MerrIng anc Mae (1984 mornmored me BOUMOOUNS ™grEnOr pam YRQuine Mead Oregor duing tree 
seasons form 'S7R to 188) The fee Batman Mgrarts were seer Deteeer 2 ane’ (|) Decemne anu Mme 
en Detweer (and 8 february Peat abundances were @oorded of 28 Decermime 1878 (P women 
On 6 Jarwary 1080 (9 erent) ane | Jarwary 188) (9 eteeeir) Duin '87R 1GRD anew 18D (a8) 
ThE BOLDIN THT ETS were OQually Cwled Heese Mose © pods of oo 2 mabe a Mose 9 ) 
oO more (Hering anc Mae 1aac 


w 18TR 1GRO JON of af gray eo ales Sighted hor shore were etter (6 > of shore @ Yaqurne Mem’ 
O% were between | 6 ar 32 bm Of Shore ane Me emerwg FOR were fom 22 © 48 bm terme 
(erring enc Mare (G84 GRO 188 me gmc BtvMec OF Shore Bomenta TOR of Me eames wee 
ww 16 em of eters 59% were Deteeen | 6 ane 32 em ant B9% form 32 © 48 em ctetmre 


© 108! sere OtRer veo were Made Ove &# ped Of wee Gays © Gmarnces OF ID em hor Taquine 
ead (erring and Mae (G84 ‘hese evened har 27% of he pamerng gray eee were more Mar 48 em 
hor shore he lew to shorehesed ofeervenors Owing he sauttGoun’ tgratorn © 1MRO 188) BN oF 
ao erates seen hor Sore were Derweer 22 a 48 bm hor Shore Momeve Guing Me perm of me 
Oe SUTVEyE BNOTEDERES CORO WEHONS Mok ated 48% of Se etme CORerver were © Med). then 
ego” Oo Gee hurvey Ome eRrCted fo 48 bm evened GX of Me otaies © me same region Thue 
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1888 Of hore Ofveet were mame ue to) Po ee hor shore @ Yareee Pore No gay emaes were 
seer ture Mar 60 ee bor shoe 8 of 1D ctmerwatore (™ o@re for 48 © 60 ee bor Bmore aw 
me ome 24 77% were etre of ee of are (ice a Wormer (87) 


© OecerGe ee aaeuery (87) far lOngRhOre Ber RerwRys @erk COmnmCle” Heme” Mormermy am 
Port equate rng Me enmtmnre ™ peer eee Bem OF here aw CORE vet marren 
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Figen e 0 thee pt © 0 wet nee OTN tem eRe by me Be eter et ee Bone ewe 
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Oueing Pree years of see surveys OF Sore” ane cewe Califor SOMO gray wees were 
seer (hereee” aces I IN aw OF ON 88 Gay G8 Th NO~e™ ne Bou” “Or pesee” Mroug” 
© @e Oecenme Oo ee "882 Ory £ 5% of Me ermes wore more Mar 8) em hor Rmore ef em 
© wee toot a8 me Gut of Me f erarores Morwerey Bay aw Ser we Obmme Bay eter! Mey Mowe 
eoroes ager ome hor “eadterw © “eadten® Seater meberhane were come we BF mc ae Me 
Port Menem Caltore orm ee (a8 
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The Se grey ete SQator les beer Sorters for shore @ Pact Gee anu’ Fac 6 
Ot Carwor Powe Mart eeoe "2 Beware G8’ Betws of @ (G8 Betwrere a Goat ‘am 
Rerwere @ aw 'URt Berre se (GRD Rerewe (SR aw! SRS Me fee Bere ome eee Beythe” Ae 
ee owe ee GH we8 bee 86 ee) OF) leery Oo ee me 
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The Gaara: of et aes hor Shore See IRE among Be Fores each Of ete were I ale ae 
owes © wore Bove ow HR Owing Me 1883 18 enter mime 47% of Me etaes 
soe wore beteee |S aw | Ben oe shore 20% were feteeer 08 au’ |S be for shore ane 1% 
owe oH OF em of he coee Gevere et Shete 1685) Commerete voices Me Tee Tee 
COPS ter were 66% hor Ste | Bee otemere IX Hemeee 0 8 ae | fem hore Bmore a 
WR off OF &F of he cont Bewers oo 'aRh) 


Ouerg Te 1963 198 souTmou'd MgElon poO-sae ereages 14 POwOuss 8 SOMES Ogre 
paherns et Oma ce tom sore The Oy omles Seen etn 06 Em Of Shore ewe SQ MOwOUES 
Oetween O68 and 12 bm pods oO 1 & 3 were COSerwe? ac & Geteces oO 12 © 18 em FO™m Poe 
pods of | t 4 n@wiuals were seen 


Soutnern Caifforme Bight 


The mayorty Of SOUIMDOUNS ray ef ales Trave ete 6 fee kiometes Of Shore © NOTE” anc Cetra 
Calforma especuily etere he Comtmeta Stef 6 sarrow ac Mere ae "oO OfsTOre Gis HOMeve “any 


i early 1067 sever wansects offshore San Diego were surveyed from surtace vessels im Order to 
emtabien the praportion Of gray whales which were Beyond Ihe view of Observers a Port Lome (Poe anc 
Wornan 187!) In 100 erm of Cruming witw 63 em of Shore (ihe maximum™ Gistance @ which whales car 
be seen from Port Loma) 37 gray whales were seen an average of 0 37 whates per km Al Gintanoes 


i feratre Feves 


Deyors 83 um an average Of 02) wtwles Der km wes COserved = wes Celouimed ft 41% Of gray wrwles 
vass Port Love wit $4 &™ Of lnc et ere ey ae DOleTialy vee to Sorebased COserves 


Perodc sew Suveys Of SOUT DOU Mugration’s wee Conducted Prougrou te Souttern Califone 


for the north The trmng of norimOound gray whales passage past key ano™arks @ mocatec mf gure § 
Mubbs (1959) observed that COw/Cal Dears Seermwd to lake 8 MOre OF sMOre Dan anc Mice anc Wormer 


Recert work (Herzing and Mate 1964 Poole 1984) mocates that the northward migration comprises two 
pulses afhough hese are NOt sways CSIC! anc May vary regonaly Pnase A (sens. Poole 1984) Conpets 
Of mnGwiduals belonging © he tre ve Of Rice and Women’s (1971) categories above wile Prase 6 
CONSISTS BITOS' ertirely Of COW/Cal pars Two Pulses were BIRO NOE? gong Norn Imrough Unenas pass 
i 198) af sizes Of whales were seen rougnou' he Survey Du! COw/Cal pars were Orly seen im ihe lamer 
pan of the study period (Heseng 1963) 


Branham (19845) Gc not see Ihe same pattern im Gata he Collected between 1875 anc ‘978 im Alaskan 
waters afhoug? fe does state (p 263) hat “he normOound mugration ocours from March rough June anc 
& roughly Givided imo two phases The first phase apperently includes NONpaturien! aduhs and matures 
\Mowed i about one Morin mainly Dy Cows and young-clthe-year calves 


Sen Diego. Ceiitornis 


Gitmore (1960) reported that the nortmOound rmrugration first passed San Diego im mdf ebruary peaked 
in March and Apri anc tapered of by early May porheemdpeareaty no yd snd ihe 


Lorna passing Ls Jolla several miles to 8e8 OF & COUrRe B>OroRs fhe Cattorma Bigrt 
Peat numbers of norimbound gray whales passed San Port Loma in the second and fourth 
weens Of March between 1969 anc 1972 (Leatherwood 1974) groups Of whales cortarwng 


COw/Caf pairs were Observed Guring sera! Surveys ihe earhest or 18 February anc the latest or 18 May 
i 18 Of hese cases COw/Cal pars were Dy hemneetves oF wih othe com/cal pars im Orly 4 Cases Gc 
othe @Gums BCCOmpany COw/Cal pars White most of Ihe cow/Ocal pairs were “wel inshore those ime im 
the rmrugration were observed furthe offshore Leatherwood (1874) noted the # figh percentage of 
NOMMDOUNC whales pass Of shore and out Of sight of Port Loma presumm@uty Neading between the Channe 
islands rt they reach Port Conception 
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Southern Ceilitorne Bight 
i Gree yeos oO mort se surveys © Me Sovten Calon Bort ove BK oO af Gay ete 
sgrtrgs were mace fom January Proug? March some mowing Soul? @xc SOT Bready MOWNG NOT 
Dot of @ 31D) Moe were wiivey Cone © marianc Coast afhoug? efales wee COservec 
weet reves progessvey tutte ofsnore © 


@ermure Poole (pers comm) observed « arma pod # Port Piedras Biences mm) 198! 


Al Dut OTe POC Seen trom shore a Port Sel were wits 2 km Of Shore Thinty.cine percert of Ihe pods 
were wittwo 0 25 em Of he Shore 47% Detween 0 25 anc 05 km Of Shore anc ihe offer 18% were furthe 
CMshore (VBC 1967) While wit view of observers & Port Sal cow/cal pods apert 19% of ther time 
mulling and 85% Of thew tne traveling 


Just south of Port Sal norinbound cow/cal pods followed one of tree basic paths From Ming Aree 
_ 5 em souteas of he Port (Figve ©. most pods tolowed « Primary Rowe Close to Shore weually 
wittw 200 ™ Some pods cul appromrmnately half-way across the open enibaymernt southeas' of the Por 
totiowing @ Secondary Route trom Milling Area 2 north of Ree! to Lion Rock A few pods took @ more Grec’ 
Tertiary Route across the open mouth of the embayment Maire ef a (1963) also observed cow Calves 
mileng and Poole (1984) saw Sitar Ting anc Movement patterns a Port Peoras Blancas 


Mado Canyon Californie 


The northbound migration of gray whales has been monitored from shore at the Diatio Canyon Power 
Piart simce 198' 1982 (Detwens 198) Betwens ef a 1964 Betwens anc Snate 1985 Betwens ef a 1985 
Betwens 1987) In the fou years from 198) to 1885 the first normDound gray whales were seen between 
24 January and 15 Fedruary while Ihe last were seen between 277 Apri and 3 June in the 1984 migration 
peaks Of abundance were noted about 10 February and 5 March im 1885 there was @ strong peat in early 
March and @ more diffuse one the last weer of March throug? the first weer of Apri in 19864 (Benwens ef 
@ 1985) hese peaks corresponded to Phases A and B of Poole (1884) Nowever in ihe 1985 migration the 
ormilarty was no apparent (Betwens anc Shatter 1985) 


At the Diablo Canyon research ste the distance of each pod trom shore 8 recorded im one Of sm zones 
305 ™ wide which paralie! the coast in 1984 SO% Of Ihe norinbound mugrarts were between | 8 anc | 2 
nm fom shore 20% were fom 12 © O68 em fom shore and 19% were wihin O86 bm Of he Cons 
Corresponding percemtages © 1985 were appromirnately 40% 3% anc 27% 


Point Predres Biences Ceitfornis 
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Poole (1984) monitored the norttward mugration of gray whales im 1880 and 198) trom shore at Porn 
Predras Biancas Calfor~ma Using headolte methods sirniia to those of Reilly ef a (1980) he estabhenec 
Gmtances from shore as wel as numbers Shore Observations were SuppIE™TeTIed wih sera Observation 
m 198" 


in 1980 observations began on 10 March when Phase A was apparently underway (Poole 1984) The 
nuDers gradually tapered Of Urtl mc May when no additions! whales were observed The first cow/cal 
paw was seen ihe weet of 22 10 29 March anc peat numbers passed Port Pedras Biancas between 19 
and 28 Apri (Figure 7) Northbound whales were from 10 ™ to 32 km from shore and Ihe mean weeny 
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Omarce oT Store Grwwetec Ove Pe couse Of Te etre Mud) During Prase A he weeny mee” 
Gmarce fom shore Geckred form | 4 10 abou OS am etme he Comet pers © Prene 8 eeerages abou 
1S ™ form sore Fowe & 


i 198) he Prase A mgpaion eas uWewsy eter COsevalors Fegan On 8 femur) ac tf pemeec 
Guring he tee weet oO March (Poo 1964) The fee comcal per anpeered Guiry fe fre weet of Api 
racing he begrrwy oO Pnase B The weeny shurdece roreasec Proug” Me fre eee of May Que 
® The meen Gmarnce tor shore Gung Phase A Geckrec mead) form 2 2 &™ efer COnewatons bege 
© show O05 bm & he od oO Me pues The pote of Presse 8 erereged stow FD & fom woe oo 
SOwed SOT! evdence Of Feng Close to Shore eter mom athurdet (FF gue 10 


The nor werd mugration eas Cael Denods © bom yeas Me feet pue (Prese A) was Composed 
arnost exchkuevey Of “singies (@ cite men com/caf pert) and Me secon’ (Prase 8) of com cat pars 
Poote (1884) concluded hat he nor.com/cal singies follow an Ofshore COrmiGor for Mead’ to header 
evoding bights im the coastine Saty seven percet were form 0 8 to 22 em Of shore Port Paces Baences 
20% were between 200 ™ and O8 bm Offshore and 13% were wit 200 ~™ of shore Prese 8 gray emer 
(GO™% Of whch were COWS anc Calves) followed apprOomrnatel 6 weers Geter Mose of Prane A anc mu” 
Closer 10 shore in 1980 anc 198) 89 anc GO% Of ese aw em @apeciwely were ww 200 —™ of Pore 
Pecas Biancas Aerw otsevaons © 188) anc 1882 Comfrmed at ese paterns were wane ong e 
fm Stretch of coastine im Ihe vicrty Of Ihe shorebeased study ares 


Poole (1984) postulmed two posSiiMe BOvartages for COM/CaT Dare UBING 8 REBNOe TuQratory Como 
1) the more readily evalatie food © shallow wate anc 2) he protection for precmors Offered Dy Hem 
beds both physically anc by presenting an acoustic screen for kite etaes (6 . Swartz pers com 
to M Poole 1984) Poole (pers com’) Observed anperert feeding # Pecras Biancas anc Mere 6 amo 
evidence that normmbound gray efaies eed OF 8 variety Of OFgaTWE™E MOhIGINg MYEC BlrmmC © Rem Des 
Troughout ther mugration corndor (Nery 1884) 


Poote (1984) suggested ha earhe stucdes dic not Oteerve he Nearenore Move™meT of Com cal pars 
because ODServEtOnSs were lerrwnated ate ihe Phase A arwnes passed ( @ Before CON CaW~ES Bowe” 
and/or because here were ‘eiatvely few Com Cal pars im Me previously Geowmed papvEnor 


shore Than BOUENOOUNC arwnals anc only about 2% Of The NOFNOOUnC areas ODRerved were more Mar 
92 em for shore except in the Gul of he fF arafiones ehere ape wate traverses are Common (Dor anc 
Guess 198) Doty ef # 1083) The Prase A annals reveled fom Neacian’ to leaden’ wereas he 
COw/cal Dears were very close to Shore Chen © kelp Db Gs oO pet Offshore he But rome There Gio mo 
seem to be ihe same wend to gray whwies to Weve further OF shore Fm) BUCOeREWwE years slong he Normmer” 
and certra: Calforma coast as was observed im ihe Southern Cailfforma Bagth (Doty ee a8 rn 


Yequine Heed Oregon 


Ovservations of ihe normmoun’ migration # Yaquee Mead © 1880 anc 188) revenien he 
samme Drnodal pater described by Poot (184 of cert Caltorne ard Mame 1984 im ime ORO 
survey Prase A began in ime february and was Ove Dy he end of Apri wih pee ahuncances of singies 
passing © TWO-March Prase 8 began im ime Apri peaked © MNO May ane ended © early June (Figue ') 


iy 108) Prase A of he nortwarc migration began Of Yaqure Mead © mo february peaked im mo 
March anc was over by he end of Apri (Figure 127) Prame 8 began fr ame Apri an’ was exmermally Ove 
by he enc Of May Neving peated abou 10 May (Hering ant Mme 'ame 
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Or 24 Apri 1958 owe 200 noritmoun’ gray even © pods of | te) 4 Mewes were seen 8) 
278 ee OF shore bemeee Deer uChOr a James fares py ye Le fy ae he 
O88 (RAN (6 20 the Of ome tf 8 Gmawe of 167 em OfEmore Wike aw 
wore cbmerved OF Cape famery © May of me same yee (Giemore (ai) 


Ate @evng me Wwastwigion Coam @ Cape fame, “oOrmmare® gray etme Cross me Gran of uae 
Ge ' oe are tolow Me western Comm Of Veroowe Giant According © Mar (1877) me cormmauw 
og tor peers OF BOE” Vanover Gland © @ay Aor! Severn) perce’ of Me et aies cle ve” were 
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Large wrnmert of gray em aies COngregate Bong Me weme” shore Of Varoewe liane © March aw 
Aor @7e forme here bee seer @ Me Sore” eo of Me Glare 88 ate Be fre Amy (Geen (GR) | hy 
pease close ft he Glan! Ging Dom Me corlward a steers mggetors (Mate ane Dering 1876 
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me gm ees Oo Se ow) OF Cee. bem agpegmors © Sato Orme” Bee Mey 
et ee i a a ee oe a oe a | 
ready agere Neo whe 


Neres (°UR4 WRO "OleSs Par efte Der eSources &F COME Prougtoy Me mgrmtory Comm 
Pere seems to De more COmMRUT ENO” Of pRagE prey © me SOE” per” Of Mer ange Sow gay ewer 
neve Deer see” ey OU FOG DOO PPR OF TMwhe BPs “ewe Deer OOSerwR” Wei 
peta prey Buch #8 Smal BCNOOHNG fer aw Cram aver 


Dering (8B -eDOrec way hates WO UE OUE CEO BONG VENOOUWWe® BINS BO ome” 
COFRETES analyses Of Seo MowOuas bor Of Wastwgor and Breet Conrrtne (Pee 182 smomer mw 
FOP OOS Gey 8 ees COLARONay eC @ WOE Mary OF Derm anerpods © 'SR ane HRD gay 
wees Bomeng Of Me een coet Of VErTOowe Siw tec "early OF Geree beds OF anwar” 
erermods (Owe « a "ORC | was esemer Mar seme! 6 ~ Ong ewe Commu™ed (6 8g of mare 
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Sate sce” sore COs Oo gouges © Mme seatow of sormer Calforne song) ese 9 a eee 
feeding pts © me Nore Beng See "he Orertaor aw Germunor of Me gouges Buggen Mw Mm 
Paws we esting Mme Hews to too OF feeding aNPOUWENCay Ter MO PHeneey as Mey oo” Me 
aroke (Cacctwore ef @ "98" 


feeding ORES COREE” Bat “wee Croseemons Suto e eeding Deter Dy 86 Org pwerwe 
vey eee was obmerved © '8"E 8 hew bed (Macrneyers) “ew Serte Barthes Welingnon ane Andertor 
1O7R The eee Ameer ed f be COMRUTWNG Bah myBes 


ogre of ‘very 8 Mu Blurry Paling for me meee Of arwnars Miling Bos © Shetom ame 
oor! See” Gung sew Rurveys OF COT e ane Norther Calftorne for "SRD © 18RD (Dom we a8> 
wetaners of Me Demtewer Gung Me Torker grater appeared to be more ste apectic Mar Gung oe 
Ooo! eg Comoe part ane acute exited eden Lee Gung wo f Pree Gay pee 
he emer of aw achace © Carma Bay "8 GoOuree ef ereug? @Quaety Me fee feo veers mw & 
oe preckiatne © Kore a” May of me how turwey Dor ee "a Marve ee SR) observer 
we baw! sree” for # Km of Cates he Morterey Pewee © 18RD An mapector 
oe wee my Overt even@r poe prey © Me ome COLer Oo Mme ume 0 om of sechoe 


Pore of Pree an her Bt eee COREE fering OF BOmOCE OF ema hat her Penore i rma e, 
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rhe ome wg Frou” Me soho ef fe mene agar engine ~rmerne ter 


ee oe ee er ee ee 
porte aw Me empRe” le Lemeee Me peeeaye f pest rome oF etme pam Mome forms Gua” 
feehreet stoma ber Giewore SE aw Pee RES © Cat lane Me Rome OF EOE etme & 
eroerrarey 9 4 eee, Heese Beer Conrnme aw Ser Chega SOFT ete & Btens 
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37 wrytr Pee tet Mat Me Stowe NOT wes cme wes Cue 10 PeQuet merugtos fo feeding oO resing 
Late techrQues ec prowded for he ackung Of MOwGum eles DrOOLCES Ore BOOUTEe @StrTameSs Of 
Speed ac 8 ™enBUTe Of Me vereDiity 


Southbound Mig: ation 


Wynce (1854) tolowed fou moOwOusl gray wales a5 Mey See™ SOUT Detween Ls Jole anc San Diego 
oc me piloted Me postions efere Mey SuTtacec anc Oiew Three Of he mowOuals were tacked fo 56 
to 7 4 mm he other for ado’ 165 em The speed Oetween successive Diows ranged from 2 4 to 1) 8 mrt 
arc Me average speed of Me fou MOwmusIS Ove Mer entre tacks was abou 65 emir 


Sumich (1963) used «4 Meodolte to Wack Me postions of 74 soulboww whales of Port Lome 
Calforma anc caloviied @ mean SwrnTng Speed Of 7 2 krtr Maine ef a (1963) OOBServed he southern 
rrugration of Soberanes Port (appromrnatety 22 &™ south Of Morterey) © 188) anc estimated seeming 
apeeds of 5 to 10 emt Cummings ef @ (1968) used an array Of NyGropmones to Wack nine soutmbound 
whales Of San Diego anc ottaned an average speed of 102 km/hr Monftoring & night reveaied at gray 
whales make abou a8 Much Nowe a night a8 Curing he Gay suggesting hat hey Go not stop # nigrt to 
res oF sleep 


According to Rice and Wolman (1971) he lack Of Consistet hourly variation n he numbers of gray 
WNSISS PASSING SMOre SlalONs Suggests Ihe Ihe SOUINDOUNC whales Martan 8 tarly Constant velo”ty uring 
Gayight hours However, on he basis of Pike's (1962) estimate hat gray whales Weve! 185 km per Gay 
Guting 10 tes Of Gayigtt, Rice anc Wornen (1971) Calculate hat Mey Must Weve! 100 km Guring 14 fs 
Of Gareness. Thus, gay whales are estimated to Weve! 77 emir Guring he Gay and 7.) ety & igre 


Mate anc Harvey (1964) usec Gata torn ofher studies On the tirmwng Of peak numbers Of whales passing 


mugration 
SwiTTing apeeds (in Ihe open ocean) for the singles were 11 14 and | 3} kyr Two of the females wih 
Calves actually Nac Nghe rates of revel hen ihe singles wih minum Gally speeds of 22 anc | 5 kmh 
The remaining females averaged 07 and ' 2 krvty 


terete Sevee 


anc San Diego 34 um Deteeen San Deego anc Coos Bay Oregon 42 amr siong Me Oregon const 
anc 5.3 eety 2.86 erots) Oeteeen Oregon anc Uren Pass 


& Port Se Calfome Gecion § of hs repo) 5) comical pers averaged 5.0 Etre rowel! 
pars reveling Detweer ' 8 anc 77 mtr 


AOU) Tary Budes Nave Pwesigmed eEDEEO mes Ad Gwing patens Mm he Calving lagoons 
Neve BOO'eSSEC These anDeCS Of gay whee bemevc Ouing Ter mg mon 


White migaing wales sutace reguie’y every 3 © 5 min © iow 3 to 5 times (ice and Wore 
1871). Wyre (71054) notes Pat he Oresiting cycle Of SouDoww migperts wes Detween 4 and 5 min 
COMBI Of Tree Quick Diows followed Dy @ long Gwe Me aI8O reported Ita when ie research vesse 
came t© with 16) to 2774 ™ ahead Of 6 whale, He whale woud veer to OFF Sie UT! wel Cee of he 
SD hen resume f Course 


An emack Dy seven biter whwles On iwee normtmbound gray whales (including @ COw/cal par) was 
observes / May '967 nea the Mces Landing Marne Laboratory (Morejomn 1968) White Deng pursued 
ther respration rae moreased wih Diows every 60 to 60 seconds After the momert the reapration rme of 
COw/Cal par Cecreased 10 Diows every 4 to 5 mun 


Surmch (1963) found that |! southbound whales Nac an everage respration rate of 072 breaths pe 
TrUrRe ONS that thew sutacjing and Give Curation patterns were Of two Gistinct types Short Ges of less nan 
1 prwrwte accourted for appromrmnately two-ttwds Of the total whereas most of Ihe remanrwng Gwes were 
longer than 2 min Typical suttacings paterns extwbRed by migrating gray whales inckuded 2 10 4 SUCCESS we 
surfacing and Diows 20 to 30 seconds apen followed Dy @ Give Of several minutes The long Gives may be 
BF BOPCNVe SIrmegy wh Pers eMensive SwHTTING & Cepins below signicat sutace Crag effects 
(Surmch 1983) 


Surmch (19863) aiso Compared the Ging patterns of 4 whales swrnning a less than the overall mean 
speed of 72 kyl with those of 7 whales swirnrng taster than Ihe mean The taster whales Nac Nghe 
Dreattwng rates which Iney afainec Dy Gecreasing the mean duration of thew long Gives to just Over 3 mn 
not Dy making more shor Gives By comparison the siower whwies Nac @ mean long Ove of nearly 4 mr 


REPRODUCTION 

The lagoons and nearshore waters of Baye Calfforma and the Gul of Calforme are tradition: 
COMBICered to be ‘Calving and mating’ grounds of the Calforna gray whale population (Gemore 1960) Wrwe 
the majority of these two actwites may take place there there & evidence that Dotn also Ocou Guring 
mugrations and im the summer feeding grounds Pice and Wornen (1971) indicate that the courting anc 
Copulation which take place im the Calving lagoons Comoe wih the second estrous Cycle of females Ths 
would Only happer wih femnaies not impregnated Guring thew first cycle thus Suggesting that f only occurs 
when impregnation has not occurred Guring migration 

Courtship and suspected mating hewing been Observed throughout both northbound and souwnbound 
rrugration corndors Gilmore (1960) Observed that groups of two or free individuals are Commonly seen 
courting OF mating while enroute in January Possi>ie mating m8 paw Of gray whwles was Observed of 
Vancouver isiand im Apri 197! aefmough actual Copulation could not be confirmed (Mate anc Dartry) 
1974) Witson anc Betwens (1982) observed sexua Dehevicor in two seperate pods (one of 2 and one of 3 
individuals) Guring the northbound migration of Sen Luis Obmpo Courty Californma 


While most calves are born in the shallow lagoons in Mexico some are also Dorn Guring migrations 
(Puce and Wornan 197!) Sund (1975) Observed @ Cow/Calf par moving south Of Morterey in 1973 During 


Gy ee Mgetor 


Yooen ef a! (1886) mepotec 12 newborn calves — 188! and 7 & 196) Oeteeen he marten cosm 
oc fe cote Come Ges He eueetey CO Geevelios form 955 © 195) oO neeton 
soumou's gty oe aes Deteeen Sen franceco anc Me Mexcen Forde mocame Mt caves Neve Deen 


Dorn successtuly Oueing gration fo # was 3% yeas 


Mere of of (1964) Gheerved 15 comwcel pers of Motes © Gaye oO Gheevalos oO te 
SOUTMOOUTS Mugration in 37 Gays of obserwaton (January 1986) & Grate Canyor 25 caves of he season 
were Cheerved (4 Detimher pes comm. as che’ & Jones and Geet 1987) 


Aee ceneuses Of gay etales © te Chere sie Nato Mare Sanctuary encompassing hm 
wards O Sen Mique Seta Rosa Serta Cru Anacapa anc Serta Barbera) were Conducted Gung he 
souGoud migetion © Jetway and Fetrusry, 1986 ores anc Geers 1987) A tote of 17 calves was 
egftec representing 13 2% of Me tots nurTbe Of gray whales 
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